Ubc9 is a novel modulator of the induction properties of glucocorticoid receptors.
The EC(50) of agonists and the partial agonist activity of antagonists are crucial parameters for steroid hormone control of gene expression and endocrine therapies. These parameters have been shown to be modulated by a naturally occurring cis-acting element, called the glucocorticoid modulatory element (GME) that binds two proteins, GMEB-1 and -2. We now present evidence that the GMEBs contact Ubc9, which is the mammalian homolog of a yeast E2 ubiquitin-conjugating enzyme. Ubc9 also binds to glucocorticoid receptors (GRs). Ubc9 displays no intrinsic transactivation activity but modifies both the absolute amount of induced gene product and the fold induction by GR. With high concentrations of GR, added Ubc9 also reduces the EC(50) of agonists and increases the partial agonist activity of antagonists in a manner that is independent of the ability of Ubc9 to transfer SUMO-1 (small ubiquitin-like modifier-1) to proteins. This new activity of Ubc9 requires only the ligand binding domain of GR and part of the hinge region. Interestingly, Ubc9 modulation of full-length GR transcriptional properties can be seen in the absence of a GME. This, though, is consistent with the GME acting by increasing the local concentration of Ubc9, which then activates a previously unobserved target in the transcriptional machinery. With high concentrations of Ubc9 and GR, Ubc9 binding to GR appears to be sufficient to permit Ubc9 to act independently of the GME.